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inIshigakiIsland，Okinawa  
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Aβ5ⅧCT  
Thecurrentstatusofthenestingactivityofseatur［lesinlshigakiIsland，Okinawa，Japan，WaSinvestigated・  
ltwasrevealedthatthedominantnestingspecieswaschangingfromroggerheadturtre，CaretLa  
CaIB飴・tOgreenturtle・Che10njan7ydasinthemostofthesouthernpartofJapan・Thenestingpopulations  
WereeValuatedtobelO－20femalesofC・mydasand3－8femalesofC・Caretta，annually・Onthe  
average」C・n7ydasre－m．gratetOneSteVery3・7years・The－otalnumberoffemalesinC・mydasnesting  
POPulationin rshigakiwasestimatedtobe75atmost．Theminimalestimationwas25，andinthis  
CaSeSeVeraIfemaleswithrownestsitefidelitywereexpectedtomigrateeveryyearinaddition・   
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INTRODtJCTION  
Generally，threespeciesofseattlrtles，CareEtacaretta，  
CheloniamydasandEreLmocheかsimbricata，neStinthe  
COaStOfJapan（UchidaandNishiwaki，1982）．Ryukyu  
Islands，includingIshigakiIsland，areutilizedasanestlng  
Sitebyallthreespecies（Kamezakl，1989，1991）．Tb  
makeupconservationandmanagernentplansforsea  
turtles，itisimportanttoevaluatethepopulationsiz  
andthecurrentstatusofthe10Calbreedingpopulations・  
T鮎sstudyintroducestheevaluationofnestlngpOPulations  
OfseaturtlesinIshigakl，themostsouthernpartofJapan・   
MAl’EmAL5ANDMETHODS  
Al1maJOrSandybeachesinIshigakiIslandweres11rVeyed  
forseaturtlenestsinthedaytimeduringthenesting  
SeaSOnOfseaturtlesfrom1995through2003，Speciesof  
thenestwasidentifiedbyuslngthemorphologyofnestlng  
females，hatchlings，Oradequatelydevelopedembryoin  
deadeggs．  
Ibarumabeach（3kminlength）i11theeastern  
COaStOftheisland（Fig・1）isthebiggestnestingsitein  
Ishigakl，（AbeetaL，1998）・NightpatroIsweredonefor  
tagglngneStlngSeattlrtlesonIbarllmaduringthenestlng  
SeaSOn，Which5tartSinApri1andnorma11yfinishesin  
August・PlasticJumbotagsandinconeltagswereused．  
Since2001，paSSiveintegratedtranspondertags（PIT；  
Trovan，Ltd・）wereusedconcomitantlywiththeexternal  
tags・Wealsousedthepatterns，figures，anddesignson  
thescutesofthecarapacetoidenti年nestingindividuals，  
ダgg．了．∫′以み∫王Jち力んfg‘】点∫止∽4（㍑山肌川．  
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Fig・2showsthen stingactivityofseaturtlesinIshigaki  
from1995throu h2003・ThenestlngaCtivltyOfC・  
Carettaislowinthelate1990■s，Whichturnedtoincrease  
inearly2000■s・TheclutchnumberofC．mydasin2002  
increaseddrasticallycomparedtotheformeryearsand  
restoredtoth form rlevelin2003・Althoughitlooks  
theremightbesomeincreaslngtrendinbothspeCies，itis  
difficulttodecidethetendencyisshowlngtheincreaseof  
thenestlngpOPulationsoronly yearlyfLuctuationsat  
thistime．   
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rbarumabeachwasnightlypatrolledfortagglngneSting  
turtles・ThenestlngSeaSOnOfC・CarettaWaSfromApri1  
thro11ghJuly，andthatofC・mydaswasfromMaythrough  
August，SOmetimescontln11eSuntilDecember（Abeetal・，  
1998）LWehad15to38nestsofC・mydasandOto8nestsof  
Cc（】re〟αhmammaamuallyduring1995－2003seasons■  
Thenumbersofnestwere28，0士8．Oand2．4j＝2．7forC．  
mydasandC．caretta，reSPeCtively（averagej＝SD）・  
NestingofE．imbricatawasrare；Onlytwonestswere  
recordedduringthest11dy・Weidentifiednestlngfemales  
Of3to8C．mydasandOto2C．carettainIbarumaevery  
year・  
Tbtally，49nesting氏malesofC・叩dα∫Were  
tagged・Thetagrecoverywascomplementedwiththe  
PhotoidentificationLC・mydascanbeidentifledusingthe  
characterlStlCSOfthecarapaceandthehead，SuCha5PattemS，  
arrangementofsc11teSandscales，etC・¶一isrnethodis  
effectivewithintherangeOflO－20nestingfemalesper  
year．Wecanidentify100％ofnestingfemalesonthe  
beachifwehavetheirphotographs・However，turtles  
witho11tphotographsintheearlyyearsofthisstudy  
couldnotbeidentifiediftagsonthemhadbeenlost・The  
rateofthoseturtleswithoutphotographswas22％  
（n＝11）・  
Duringthestudy，Wefound569nestsofsea 
tur（1es・C・mydasoccupied76％（n＝427）ofthenests・  
NestsofCcβre∫ぬand且吉例占rわd～〟ere17％（n＝30）  
and5％（n＝14），reSPeCtively・Theremalning2％（N＝14）  
WaSnOtabletoidentifyspeciesbecau eofinadequat   
developmentoftheembryos・In1980■s，thedominant  
nestlngSPeCiesofseaturtleswasC・CaTTttainIshigakl  
（Ⅹamezakl，1991）．However，OtlrreSultshowsthat he  
dominantnestingspeciesinthisisl ndh sb enchanged  
toC・mydasfromCLCarettaduringlate1990■sandearly  
2000■s，ThemonitorlngPrq】eCtOfnestlngturtlesin  
KuroshimaIslandsince1973，abo11t20kn1aPartfrom  
Ishigaki，ShowsthesimilartendencytoshiftfromC・  
CrettatOC・叩das（KondoandKuroyaTagi，2000）・The  
slmilarshiftofthedominantnestingspecleSWaSObserved  
ina1loverYaeyamaIslands（Shimaetal・，2001）・  
ダfg．2．楠∫血gβC加古ぬげ∫gd加■rJe∫f〃ゐん堵誠・  
ThebiggestnestlnggrOundofC・mydasinJapan  
isOgasawaraIslands・hOgasawara，annualnestsofC・  
mydasareincreasmg，POSSiblybecauseofthelongterm  
headstartlngprq）eCtSince1976andreductionofthe  
fishingeffort（OgasawaraMarineCenter，1999；Ⅹondo  
etaL，2002），TaggingprojectshowsthatC・mydasafter  
breedinginOgasawaramlgratetOthepacificcoastof  
JapanArchipelagoincludingOklnaWa（IbkyoMetro・Fish・  
Exp・Station，1986）・C・研γ加aroundtheOgasチWara  
watersarekn0wntOhavellnlquegenOtypeCOmPanngtO  
theotherIndo－PacificandAtlanticpopulations（Bowen  
etal・，1992）・ItisnecessafytOClarifytherelationships  
betweentheC・mydasnestlngpOPulationinIshigakiand  
thoseinOgasawaraforunderstandingofthepopulation  
trendsofC・mydasintheNorthPac班c・  
ItisreportedthattheclutchnumbersofC・  
caTe肋haddecreasedalongthecoastofJapanduring  
1990■s（Satoetal．，Kamezakietal・，2003）■However，the  
numbersofCc（‡相加nestShowsatendencytorecover  
inearly2000Isinseveralma］OrneStlnggrOundinJapan  
（Shiode，2002）LThetrendofCLCarettaneStingactivity  
inIshigakiissimilartothoseintheotherareasofJapan・  
Fig，j．gズα〝甲7e∫げre一肌よgr〟如〃げ〝e∫f∠乃gC・椚γ血F古刀  
川和扉＝沈肌＝れ枠7・  
Fig・3showsanexampleoftheinter－neSting  
intervalsofC．mydasinIbarumainaslnglenestlngSeaSOn・  
ThetlpPer4turtlesinFig・3nestedveryregularly，With  
inter－neStlngintervalsofllor12days・Especial1y，  
No．6694sh wed ighnestsitefldelity；hernestswere  
notapartfromeachotherby50mL Onthecontrary，  
No．6696showedlownestsitefidelity．Atfirstshe  
appearedinOsaki（Fig・1），thewesteTnCOaStOfIshigaki  
50kmfar丘omIbamma．Shewas女〉undnestmginIbaruma  
intheeastemcoast46dayslater・And12dayslater，She  
wentbacktoOsaklby50km・Thisresultsuggeststhat  
therearetwotypeSOfnestlngfemales・Onetypehas  
hig estsite ldelityandregularity・Anothertypeis  
relativelymlgratOrywithlownestsitefidelityL Some  
山川estaggedinMiyakoIsla鴫120kmeastwardfrom  
Ishigakl，Wer foundinIshigakii11aSlnglenestingseason  
（Kobayashietal・，2002），Sugg？Stingth tturtleswithlow  
nestsit fideli ysometimesmlgrateamOngislandseven  
in a singl  nesting season. 
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InIbaruma，18re－mlgrantSOfC・椚γ血∫Were払und・The  
94％（n＝17）ofthemcameback30r4yearsafterthe  
formerneStingseason（Fig・4）・Ontheaverage，theynested  
every3・7years（n＝18，SD＝0．6）．Therewasnofemale  
retumedmorethar16yearsafterherlastnesting・Therebre，  
Weanalyzed13nestingfemalesidentifiedbefore1999，  
Whichwereexpectedtocomebackunti12003．  
TheC．mydasidentifiedbefore1999hasbeen  
re－migratedtorbarumatonestby69％（n＝9），Other  
31％（n＝4）appearedonceandhasneverbeenfo11ndin  
Ibarumaandtheotherbeaches11ntiltheendof2003，Of  
山e9re－migrants，33％（n＝3）camebackonce，44％（n＝4）  
twice，and22％（n＝2）camebacktonestthreetimes．  
Ll＝≡Nx（1－P）Ⅹ℃i・e・，12－23鈷males．Tbtally，血enumber  
OffemalesofthenestlngPOpulatlOnWaSeStimatedtobe  
38－74b H＋Ll．  
Orels ，aSSumeturtleswithlownestsite五dellty  
WO111daccidentallymlgratetOandnestinIshigaklOnlyat  
OnC ，thenumb rsofthoseturtles（L2）wereestimatedto  
be3－6peryearbyL2＝Nx（1－p）．  
Inconclusion，thenumberofC・mydasnesting  
femalesinIshigakiwasabout75atmost．Theminimal  
estin1ationwasabout25，andinadditlOll，SeVeralfemales  
peryearWereeXpeCtedtomlgratetOIshigakiaccidentally．   
5・C仇脚Ⅶ血別解湘加〟吻慮  
Forconservation andresearch effortsofseaturtles，  
IshigaklTropicalStatlOn，SeikalFisheriesResearchStation，  
FisheriesResearchAgency（FRA）hasbeenstudying  
mltlgationmeasuresforbycatchofseaturtleswithfisheries  
（AbeetaL，2003）．Forstockenhancementofseaturtles，  
YaeyamaStation，NatlOnalCenter女）rStockEnhanCement，  
FRAhasbeenrearlngandreleasLngSeaturtlesirlrShigakl  
（ShlmiztletaL，2003）．AnoIl－PrOfitorganizatioll，Sea  
nr（1eAssociatlOnOfJapanhasmanagedYaeyamaMarlne  
ParkResearchStationinKuroshimanearIshigakl，Which  
haslongbeenacarrierforconservationandresearchof  
Seaturtlessince1973・Avolunteergro11PIshigaki－jima  
SeaTurtleResearchGrouphasbeenmonitorlngSeaturtle  
nestlngaCtivitiesinIshigakisince1993，Theseactivities  
areexpectedtocontributeconservationofseaturtlesin  
Ishigab．  
hJapan，turtleeggpoachinglSillegal．However，  
1icensedfishermenCanCatChseaturtlelegally払rlocal  
COnSumPtionin OkinawaPrefectureandsome other  
localities・Annualcatchforthemisasslgnedeveryyear，  
whichareabout150individualsinOkinawa，Morethan  
90％ofseaturtlescaptufedinOkinawaaretakenin  
YaeyamaIslandsincludingIshigakl，Mostofthemare  
immatureC・〝ツdas，Whichareharvestedasmeatand  
StufEedanimals．Somehawksbi11turtlesareusedasstuffed  
animalsandtortoiseshell．Therestrictionofthelengthis  
SetOnlytothehawksbillturtleoflessthan25cmin  
plastronlength・TheclosedseasonisJtlneandJuly，The  
impactofthefisheriesollthelocalturtlepop111ationis  
StillunknownL neeValuationofthepopulationsize  
doneinthisstudyisexpectedtocontributetoassess  
impactoffisheriesonthelocalturtlepopulations．   
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Olltheaverage，C，f7rydasandC．carettanes ed4．9and  
3・1timesinaslnglenestingseasoninIbaruma，reSPeCt vely．  
Applyingthisclutchnumberperfemale，WeeValuate  
thattheannualn11mbersofnestingfemalesinallover  
IshigakiwerelO－20C．mydas nd3L8Ccaretia．  
Normally，femalesofnestingpopulationsare  
evaluatedbyNxYwhereN＝ntl berofnes lngfemales  
peryear，Y＝aVeragere－mlgratmgyearS・InIs igaki，We  
SuggeStedtwotypesofnestingfemalesofC．mydas；i．e．，  
thosewithhighandlownestsitefLd l ty，Thenumb rs  
Ofnestingfemaleswithhighnestsitefidelity（H）was  
estimatedas＝H＝NxPxY，Wher P＝PrOPOrtionof  
nestlngfemaleswithhighnestsitefidelity・InIshigakl，  
10－200日mm血hes血g危malesofC〝り血5WereeValuated．  
ForPandY，WeuSedO・69and3・7，thatisthere－mlgrating  
rateandaveragere－mlgratingyearsinIbaruma， eSPeCtⅣely，  
Therefore，thenumberofnestingfemaleswithhighnest  
Site伍delitywasestimatedtobe26－51，  
Wedonotknowthosettlrtleswithlownestsite  
銭delitywouldmigratetoanotherislands，OrCOntinuously  
StayinIshigakitonestin notherbeache ．Inthelatter  
CaSe，thenumberofnestingfemales（Ll）w sestimateda ：  
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